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DETAILED ACTION 



Response to Arguments 

1 . Applicant's arguments with respect to claims 1 , 2, 4, 5, 6, and 8 have been 
considered but are moot in view of the new ground(s) of rejection. 

Claim Rejections - 35 USC § 103 

2. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

3. Claims 1 , 4, and 5 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Hayashi (United States Patent Application No. US 2003/0197598 A1) in view of 
Udrea (USPN 6,1 1 1,289) and further in view of Huang (United States Patent Application 
Publication No. US 2003/0102534 A1) and further in view of DiBuganara (USPN 
4,126,713). 

4. With regard to claims 1 and 4, Hayashi (United States Patent Application No. US 
2003/01 97598 A1) discloses a similar device. Figures 9 and 10 of Hayashi disclose a 
semiconductor device with a bridge rectifier circuit (3 in figure 9, figure 1 0 has added 
detail) having a plurality of diodes (D1-D4, figure 10) which rectify a predetermined 
alternating-current voltage to a direct-current voltage. Hayashi does not disclose the 
use of a diode formed on an insulating substrate having using a p-type silicon layer and 
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an n-type silicon layer. However the use of such diodes is well known in the art. Udrea 
(USPN 6,1 1 1 ,289) discloses a diode with p-type silicon layer joined to an n-type silicon 
layer both of which are disposed on an insulating substrate in figure 1 . In figure 1 of 
Udrea, there is a p-type silicon layer joined to an n-type silicon layer which are both 
disposed on the insulating substrate. Udrea states that the diode of figure 1 has the 
benefit of a larger breakdown voltage compared to conventional diodes (column 2, lines 
45-49). Udrea makes it clear that semiconductor devices with large breakdown 
voltages are a known goal in the semiconductor art (column 1 , lines 7-14). In view of 
Udrea, it would therefore be obvious to implement the Udrea diode in the bridge rectifier 
circuit of Hayashi. Udrea does not disclose using p-type silicon with germanium for the 
anode of the diode. However the use of such materials in a diode is well known in the 
art. Huang (United States Patent Application Publication No. US 2003/0102534 A1) 
discloses that the use of p-type silicon with germanium for the anode in a diode gives it 
the benefit of a reduced reverse recovery time (p. 1 , paragraphs 10-11). DiBuganara 
(USPN 4,126,713) discloses that the reduction of reverse recovery time in diodes is a 
known goal in the art (column 1, lines 16-25). In view of Huang and DiBuganara, it 
would therefore be obvious to use p-type silicon with germanium as the anode in the 
diode of Udrea. 

5. With regard to claim 5, figure 9 of Hayashi shows that the semiconductor device 
has a coil antenna (L1 ) coupled to one side of the bridge rectifier circuit (3); a smoothing 
capacitor (Ca) coupled to the other side of the bridge rectifier circuit (3). The coil 
antenna (L1 ) generates an alternating-current voltage by electromagnetic induction. 
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The bridge rectifier circuit (3) rectifies the alternating-current voltage into a direct-current 
voltage. The smoothing capacitor (Ca) smoothes the direct-current voltage into a 
constant voltage. 

6. Claims 2 and 8 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Hayashi (United States Patent Application No. US 2003/0197598 A1 ) in view of Omura 
et al. (USPN 6,049,109) and further in view of DiPiazza (United States Patent 
Application Publication No. US 2003/0137284 A1) and further in view of Streetman 
("Solid State Electronic Devices," p. 205) and further in view of Huang (United States 
Patent Application Publication No. US 2003/0102534 A1) and further in view of 
DiBuganara (USPN 4,126,713). 

7. With regard to claims 2 and 8, Hayashi (United States Patent Application No. US 
2003/01 97598 A1 ) discloses a similar device. Figures 9 and 1 0 of Hayashi disclose a 
semiconductor device with a bridge rectifier circuit (3 in figure 9, figure 10 has added 
detail) having a plurality of diodes (D1-D4, figure 10) which rectify a predetermined 
alternating-current voltage to a direct-current voltage. Hayashi does not disclose the 
use of PIN type diodes in the circuit which uses a p-type silicon layer, an intrinsic silicon 
layer, and an n-type silicon layer. However the use of such diodes is well known in the 
art. Omura et al. (USPN 6,049,109, hereinafter referred to as the "Omura" reference) 
discloses a PIN diode on an insulating substrate in figure 1 . In figure 1 of Omura, there 
is a p-type silicon layer (95) which is joined to an intrinsic silicon layer (93). An n-type 
silicon layer (94) is joined to the intrinsic silicon layer (93). The p-type silicon layer (95), 
intrinsic silicon layer (93), and the n-type silicon layer (94) are all disposed on the 



Application/Control Number: 10/785,073 Page 5 

Art Unit: 2826 

insulating substrate (92). DiPiazza (United States Patent Application Publication No. 
US 2003/0137284 A1) states that PIN diodes are known to have a fast switching time 
(p.1 , paragraph 4). Streetman ("Solid State Electronic Devices," p. 205) states that 
diodes with a fast switching speed are desirable in the art. In view of DiPiazza and 
Streetman, it would therefore be obvious to implement the Omura diode in the bridge 
rectifier circuit of Hayashi. Omura does not disclose using p-type silicon with 
germanium for the anode of the diode. However the use of such materials in a diode is 
well known in the art. Huang (United States Patent Application Publication No. US 
2003/0102534 A1) discloses that the use of p-type silicon with germanium for the anode 
in a diode gives it the benefit of a reduced reverse recovery time (p. 1 , paragraphs 10- 
11). DiBuganara (USPN 4,126,713) discloses that the reduction of reverse recovery 
time in diodes is a known goal in the art (column 1, lines 16-25). In view of Huang and 
DiBuganara, it would therefore be obvious to use p-type silicon with germanium as the 
anode in the diode of Omura. 

8. Claim 6 is rejected under 35 U.S.C. 103(a) as being unpatentable over Udrea 
(USPN 6,1 1 1 ,289) and further in view of Huang (United States Patent Application 
Publication No. US 2003/0102534 A1) and further in view of DiBuganara (USPN 
4,126,713) and further in view of Beasom (United States Patent Application Publication 
No. US 2003/0071291 A1) and further in view of Shopbell (USPN 6,055,460) and 
further in view of Farber et al. (USPN 6,187,684 B1). 

9. In reference to claim 6, Udrea (USPN 6,1 1 1 ,289) discloses a similar method of 
manufacturing a semiconductor device. Udrea discloses a diode with p-type silicon 
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layer joined to an n-type silicon layer both of which are disposed on an insulating 
substrate in figure 1 . Udrea does not disclose using p-type silicon with germanium for 
the anode of the diode. However the use of such materials in a diode is well known in 
the art. Huang (United States Patent Application Publication No. US 2003/0102534 A1) 
discloses that the use of p-type silicon with germanium for the anode in a diode gives it 
the benefit of a reduced reverse recovery time (p. 1 , paragraphs 10-1 1 ). DiBuganara 
(USPN 4,126,713) discloses that the reduction of reverse recovery time in diodes is a 
known goal in the art (column 1, lines 16-25). In view of Huang and DiBuganara, it 
would therefore be obvious to use p-type silicon with germanium as the anode in the 
diode of Udrea. Udrea does not disclose forming the silicon-germanium mixed crystal 
by implanting germanium to the p-type silicon layer. However this method of forming 
silicon germanium is well known in the art. Beasom (United States Patent Application 
Publication No. US 2003/0071291 A1) discloses that using ion implantation (implanting 
germanium into silicon) in order to form silicon germanium is a known method (p.4, 
paragraph 39). Furthermore Shopbell (USPN 6,055,460) discloses that ion implantation 
has the benefit of taking place in a clean environment (column 6, lines 35-38). Farber et 
al. (USPN 6,187,684 B1, hereinafter referred to as the "Farber" reference) discloses that 
fabrication in a clean environment is desired in the semiconductor art (column 2, lines 
23-26). In view of Beasom, Shopbell, and Farber, it would therefore be obvious to 
utilize ion implantation as the means of forming the silicon germanium mixed crystal. 
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Conclusion 




Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Kevin Quinto whose telephone number is (571) 272- 
1920. The examiner can normally be reached on M-F 8AM-5PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Nathan Flynn can be reached on (571) 272-1915. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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